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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Utility model registration claim] 

[Claim 1] The acoustic lens for ultrasonic diagnostic equipments characterized by 
coming to prepare a fluororubber layer at least in one side on the front face of 
silicone rubber. 
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DETAILED DESCRIPTION 

[Detailed explanation of a design] 
[0001] 

[The technical field to which a design belongs] 

Especially this design is related with the acoustic lens for ultrasonic diagnosis 
excellent in chemical resistance, permeability, etc. about the acoustic lens for 
ultrasonic diagnostic equipments. 
[0002] 

[Description of the Prior Art] 

conventionally, acoustic velocity with attenuation of ultrasonic wave small as an 
acoustic lens ingredient for ultrasonic diagnostic equipments with the acoustic 
impedance near analyte is 1500m/second or less — etc. — silicone rubber is 
used from the reason. 
[0003] 

However, since permeability was large and a problem was in chemical resistance 
again while silicone rubber is excellent in an acoustic feature, the glue line 
between an ultrasonic vibrator and an acoustic lens was destroyed by osmosis of 
osmosis of the ethylene oxide gas at the time of the sterilization by ethylene 
oxide gas, the di-n-butyl sebacate in the ultrasonic jelly used for a friction fall 
with the body and an acoustic lens, etc., and it had swelling and the problem of 
discoloring, by contact into an antibacterial or blood. 
[0004] 

Therefore, although covering silicone rubber with a resin film was proposed in 
publication of unexamined utility model application Heisei 5-44880, since a resin 
film was lacking in flexibility and hard, a resin film could not follow silicone rubber, 
but it was easy to generate a wrinkling on a resin film, distortion occurred in 
sound according to deformation of the acoustic lens by the problem of being easy 
to peel, generating of a wrinkling, or application, and this had the problem that a 
normal ultrasonic diagnosis image was not obtained. 
[0005] 

[Problem(s) to be Solved by the Device] 

Then, as a result of inquiring wholeheartedly that the above-mentioned fault 
should be solved, by preparing a fluororubber layer at least in one side on the 
front face of silicone rubber, these persons improved permeability and chemical 



resistance and reached [ that the above-mentioned trouble is solvable and ] 
header this design. 

Therefore, the purpose of this design is to offer the acoustic lens for ultrasonic 
diagnostic equipments excellent in permeability, chemical resistance, etc. 
[0006] 

[Means for Solving the Problem] 

The above-mentioned purpose of this design was attained by preparing a 
fluororubber layer at least in one side on the front face of silicone rubber. 
[0007] 

Silicone rubber can add a curing agent to the silicone rubber constituent which 
blended reinforcement nature bulking agents, such as fumed silica, a 
sedimentation nature silica, titanium oxide, and an alumina, with the 
diorganopolysiloxane which consists of dimethylpolysiloxane, a methylphenyl 
polysiloxane, 3 and 3, 3-trifluoro propylmethyl polysiloxanes, these copolymers, 
etc., and can use for it the silicone rubber which carried out hardening molding. 
[0008] 

Although the hardening mold of the silicone rubber which especially a hardening 
mold is not restricted but is performed conventionally can be used, when the 
organic peroxide hardening mold and diorganopolysiloxane which used organic 
peroxide for the curing agent from workability etc. contain an alkenyl radical, the 
addition reaction hardening mold which used the ORGANO hydrogen polysiloxane 
and the platinum system catalyst as a curing agent is desirable. 
[0009] 

The thing near 1.4 - 1.6x106 kg/cm2 and the second whose acoustic impedance 
(sonic x consistency) is especially a living body's acoustic impedance also in these 
is desirable, and what has the ultrasonic magnitude of attenuation few 900- 
1100m/[ in a second ] has desirable acoustic velocity. 
[0010] 

This design prepares a fluororubber layer at least in one side on the front face of 
silicone rubber, and although a thermoplastic fluororubber is sufficient as the 
fluororubber used, it is desirable to use the fluororubber over which the bridge 
was constructed since heating of 100 degrees C or more may have been 
performed in the case of sterilization. 
[0011] 

Although the fluororubber over which the bridge was constructed stiffens the 
fluororubber constituent which consists of a bridge formation assistant according 
to a fluororubber polymer, a cross linking agent, and the need, any of amine bridge 
formation, polyol bridge formation, and organic peroxide bridge formation are 
sufficient as a bridge formation system. 
[0012] 

the elastic copolymer with which the fluororubber polymer was fluorinated highly - 

- it is — this — vinylidene fluoride, a hexafluoro propene, a pentafluoro propene, 

trifluoro ethylene, and a vinyl full ora — the id and perfluoro (methyl vinyl ether) 

One sort or two sorts or more of elasticity, such as perfluoro (propyl vinyl ether) 
(**) 

a polymer etc. illustrates — having — a vinylidene fluoride-hexafluoro propene — 
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duality — an elastic copolymer and a vinylidene fluoride-tetrafluoroethylene- 

hexafluoro propene [ of 3 yuan ] elastic polymer are desirable. 

[0013] 

As a cross linking agent of an amine bridge formation system, what has at least 
two or more amines is used into a molecule, and hexamethylenediamine 
carbamate, N, and N'-JISHINNA millimeter DIN -1, 6-hexamethylenediamine, etc. 
are illustrated. Moreover, it is desirable to use metallic oxides, such as a calcium 
oxide, a magnesium oxide, and a zinc oxide, as carrier acid. 
[0014] 

Bisphenol A, Bisphenol B, bisphenol A F, a hydroquinone, etc. are illustrated using 
the hydroxy aromatic compound and fluorine-containing aliphatic compound with 
which a polyol bridge formation system has at least two or more hydroxyl groups 
in a molecule as a cross linking agent. It is desirable to use a catalyst and carrier 
acid together, as a catalyst, a polyol bridge formation system has onium salt and a 
desirable iminium salt, and benzyltriphenylphosphonium chloride and a stars 
picture, and especially its bis-benzyldiphenylphosphine iminium chloride are 
desirable. What has carrier acid [ be / the same as that of the above / it ] is 
illustrated. 
[0015] 

As a cross linking agent of an organic peroxide bridge formation system, it is 1 and 
1 -screw (tert-butyl peroxide). 

Organic peroxide, such as 3, 3, 5-trimethyl cyclohexane, n-butyl -4, 4~bis(tert- 
butyl peroxide) valerate, dicumyl peroxide, alpha, and alpha'-bis(t-butyl par 
OKISHIPUROPIRU) benzene, 2, the 5-dimethyl -2, and 5-di-tert-butyl peroxide 
hexane, is illustrated. It is desirable to use together many allyl compounds, such 
as a triaryl SHIANU rate and triallyl isocyanurate, as a bridge formation assistant. 
[0016] 

Moreover, a fluororubber constituent can be used in the range which does not 
spoil the purpose of this design even if it is denaturation types over which the 
fluorosilicone rubber and the poly HEKISAFURORO propene oxide which were 
fluorinated by altitude are made to construct a bridge by the siloxane, such as 
liquefied fluororubber and FURORO phosphazene rubber. 
[0017] 

In order to blend additives, such as a silica and carbon black, with a fluororubber 
constituent for the purpose, such as reinforcement, and to perform solution 
processing, you may make it dissolve in an organic solvent. As an organic solvent, 
an acetone, a methyl ethyl ketone, methyl isobutyl ketone, a chlorofluocarbon 
system solvent, etc. are illustrated. Moreover, you may be water soluble paint like 
die ERURA tex (Daikin Industries, LTD. trade name) which made water distribute a 
fluororubber particle. 
[0018] 

A fluororubber layer needs to be formed at least in one side on the front face of 
silicone rubber, the thinner one is desirable and, as for the thickness, it is 
desirable that it is 1-200 micrometers. When thinner than 1 micrometer, a pinhole 
may occur at the time of the fluororubber stratification, and when thicker than 
200 micrometers, it may have a bad influence on an acoustic feature. 
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[0019] 

The method of preparing a fluororubber layer in a silicone rubber front face 
applies a primer to the silicone rubber hardened and cast at an acoustic lens 
configuration, may carry out vulcanization adhesion of the fluororubber 
constituent, may apply a primer to the fluororubber coat which constructed the 
bridge, may carry out vulcanization adhesion of the silicone rubber constituent, 
and may make the fluororubber and silicone rubber which constructed the bridge 
rival. In this case, as for the adhesion component of a primer, it is desirable to use 
an amino silane. 
[0020] 

A primer is applied to the approach of really casting the fluororubber constituent 
film processed into the silicone rubber specifically cast in the acoustic lens 
configuration by the fluororubber constituent film or solvent casting thinly delayed 
with a press etc. after applying a primer, and the fluororubber film made to 
construct a bridge, it sets to metal mold, and a silicone rubber constituent and the 
acoustic lens for ultrasonic diagnostic equipments which thickness was uniform 
and pasted up firmly by the approach of really casting etc. are obtained. 
[002 1 ] 

Moreover, a primer may be applied to the silicone rubber cast in the acoustic lens 
configuration as occasion demands, spray painting, brushing, dipping paint, etc. 
may perform coat formation for a fluororubber coating, and a fluororubber may be 
made to construct a bridge. 
[0022] 

[Effect of the Device] 

The acoustic lens for ultrasonic diagnostic equipments of this design raises 

permeability and chemical resistance remarkably, without spoiling the property of 

the acoustic lens made of conventional silicone rubber. 

[0023] 

[Example] 

This design is not limited by this although this design is further explained in full 

detail according to an example below. 

[0024] 

Examples 1 and 2 The silicone rubber of the shape of a lens which teaches 2 
liquid type addition reaction hardening mold liquefied silicone rubber constituent 
X-65-208 A/B (Shin-Etsu Chemical Co., Ltd. trade name) to the metal mold of 
the configuration shown by drawin g 1 , is made to construct a bridge at 150 
degrees C for 15 minutes, and is shown by drawin g 2 was obtained. Subsequently, 
as shown in drawing 3 and drawing^ , primer No.4 (Shin-Etsu Chemical Co., Ltd. 
trade name) were applied to this inside and outside. The acoustic lens for 
ultrasonic diagnosis which creates fluororubber the sheet non-constructed a 
bridge (50 micrometers in thickness) by the solution casting method, really casts 
by lamination, lens-like silicone rubber, and 180 degrees C to the metal mold 
equivalent to the primer spreading section of a lens for 20 minutes, and, on the 
other hand, shows 30% methyl-ethyl-ketone solution of a polyol bridge formation 
system fluororubber (Sumitomo 3M, Inc.) to drawin g 3 and drawin g 4 was obtained. 
This lens does not have generating of Siwa, either and was excellent in flexibility. 
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[0025] 

Examples 3 and 4 The 100-micrometer fluororubber coat was cast by 180 degrees 
C by press molding for 30 minutes using the same metal mold as an example 1. 
Subsequently, primer No.4 were applied to the adhesion side with silicone rubber, 
the fluororubber coat was set to the part equivalent to the inside and the outside 
of a lens of metal mold, X-65-208 A/B was taught, it a fluororubber and really 
cast, and the acoustic lens for ultrasonic dia g nosis shown in drawin g 3 and 
drawin g 4 was obtained . 
[0026] 

Example 5 After being immersed after applying primer No.4 to the fluororubber 
solution which used the lensHike silicone rubber cast like the example 1 in the 
example 1 and volatilizing a solvent, the acoustic lens for ultrasonic diagnosis 
which is made to construct a bridge at 180 degrees C for 30 minutes, and is 
shown in drawin g 5 was obtained. The thickness of this fluororubber layer is 40 
micrometers, and was covered by homogeneity all over lens-like silicone rubber. 
[0027] 

[The example 1 of a comparison] 

When applying the primer X-65-246 (Shin-Etsu Chemical Co., Ltd. trade name) for 
polyimide to polyimide film Kapton 50H (Du Pont-Toray trade name) and carrying 
out vulcanization adhesion of X-65-208 A/B, generating of Siwa was seen and the 
front face was hard. 
[0028] 

Example 6 It is Primer No to the inside of the lens of lens-like silicone rubber like 
an example 1. 

In order to consider as the thickness aiming at fluororubber thickness, after it 
applied 4 and it set to metal mold, and setting the 50-micrometer polyester film 
spacer between metal mold, liquefied fluororubber constituent SAIFERU 610 
(Shin-Etsu Chemical Co., Ltd. trade name) was slushed inside the lens, and when 
press molding was carried out, the acoustic lens for ultrasonic diagnosis which has 
a 50-micrometer fluororubber layer as shown in drawin g 3 was obtained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the metal mold for acoustic lenses for ultrasonic diagnosis. 
[Drawing 2] It is the perspective view of the lens-like silicone rubber cast with the 
silicone rubber constituent. 

[ Drawin g 3] It is drawing of longitudinal section of an A-A line of drawin g 2 of the 
acoustic lens for ultrasonic diagnosis which prepared the fluororubber layer inside 
the lens of lens-like silicone rubber. 

[D rawin g 4] It is drawing of longitudinal section of an A-A line of drawing_2 of the 
acoustic lens for ultrasonic diagnosis which prepared the fluororubber layer in the 
outside of the lens of lens-like silicone rubber. 

[ Drawin g 5] It is drawing of longitudinal section of an A-A line of drawin g 2 of the 
acoustic lens for ultrasonic diagnosis which prepared the fluororubber layer all 
over lens-like silicone rubber. 
[Description of Notations] 

1 Silicone Rubber Layer 

2 Fluororubber Layer 

3 Primer 
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DRAWINGS 



[ Drawin g 1] 




[ Drawin g 2] 
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[ Drawin g 3] 




[ Drawin g 4] 




[ Drawin g 5] 
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